1. Introduction
Background
Diabetes is a major health problem showing an increasing incidence and morbidity throughout the world. Currently, the estimated global number of patients with diabetes is over 425 million; by 2045, this is estimated to reach about 629 million [1, 2] . Type 2 diabetes mellitus (T2DM) causes long-term vascular injury and various dysfunctions, such as vision loss, retinopathy, nephropathy leading to renal failure, diabetic gangrene, and cardiovascular and cerebrovascular disease [3, 4] , and is considered a major societal problem because of its effect on increasing care costs and impaired quality of life due to the development of chronic complications [5, 6] .
Patients with T2DM who want to control their blood glucose level effectively must engage in weight management, medication management, and lifestyle changes, including the continual monitoring of metabolic parameters. All of these behaviors require considerable skill in self-management and self-control [7] . Therefore, patients with T2DM require not only self-management education, but also support with diabetes self-management in order to help them carry out and maintain glycemic control [8] . Part of the self-management support needed is peer support from people who share their disease. Peers can provide continuous self-management support and help enact healthy behavior change [5,7e10] .
The number of patients with T2DM is also increasing in Japan [11] . Furthermore, it is recommended that Japanese patients with diabetes make use of their relationships with others who share their disease in order to improve diabetes management, such as peer support programs [12, 13] . Such relationships can have benefits for both parties [14e17] . Peer support is particularly helpful for managing diabetes because support for some diabetes-related problems can only be provided by others with diabetes. The mutually beneficial involvement of patients with diabetes is an example of a reciprocal relationship, and in this study, we define reciprocal relationships as "relationships between people who share a disease" [10, 18] .
However, only about 80,000 patients with diabetes in Japan have enrolled in self-help groups, where they could develop and benefit from relationships with other patients with diabetes [19] . This number is only about 0.8% of patients with T2DM in Japan and suggests that, overall, few Japanese patients with diabetes have relationships with people who share their disease. Past research has also shown that patients with T2DM, regardless of enrollment in self-help groups, have a variety of perspectives on having relationships other patients with diabetes [18] . Accordingly, it might be possible to better recommend self-care options suitable for each patient and help them connect with others who share their disease by grasping their consciousness of their relationships with other patients. Therefore, we constructed a scale to measure the relationship consciousness of Japanese T2DM patients (RCT2DM), which focused on the relationship of T2DM patients with patients who share their disease. We then evaluated the reliability and validity of the scale.
Conceptual framework
The Health Belief Model (HBM) is a psychological model explaining the formation of health behavior. According to this model, disease susceptibility, severity, the utility of a given health behavior, disability, and psychosocial variables such as personality traits all influence health behaviors [20] . In diabetes, elements of HBM can be cited as factors related to patient selfcare behavior adherence [21] . Additionally, it has been suggested that education based on HBM is effective for self-care management [22] . Therefore, the usefulness of HBM has been identified as being relevant for understanding the health behavior of patients with T2DM.
This study considers the relationship that T2DM patients have with patients who share their disease as one of the health behaviors for a T2DM patient. Based on previous research that has shown that the relationships of patients with T2DM can have a positive impact on continuous self-management and help enact healthy behavioral change [5,7e10] . By including HBM elements (i.e., the severity of the disease; the benefit of health actions; the barriers to health actions; psychosocial variables) in the evaluation of the patients' consciousness for others with the same disease, researchers may be better able to evaluate the patient's relationship consciousness with others sharing the illness, which is a type of health behaviors.
In this study, the beliefs regarding the severity of the disease were defined as "diabetes susceptibility, severity." The benefit of health action was defined as "the benefit of having the relationship with other patients with T2DM." The barriers to health action were defined as "the barriers of having the relationship with other patients with T2DM." Psychosocial variables were defined as "attitude toward relationship with others." This study aimed to measure the T2DM patients' consciousness of their relationship with other patients with T2DM based on these four factors from the Health Belief Model as a hypothetical constitutional concept.
Material and methods

Design and participants
We sent our research plan and an example of our research questionnaire to medical facilities and requested permission to collect data at their location. We ultimately received permission to collected surveys at nine medical facilities. All participants were patients with T2DM. We excluded patients with serious complications (e.g., dialysis, blindness, paralysis, cancer) that would have a major impact on their mind and body; patients with impaired cognitive function or who have difficulty answering the questionnaire; patients with gestational diabetes; and patients with difficulty in communicating. There were no age-related inclusion criteria. Participants were recruited from February to October 2017.
Procedures for instrument development
The scale items were created using the HBM as a framework and the findings of a previous study [18] . Based on the HBM, we hypothesized that relationship consciousness could be divided into four factors: "diabetes susceptibility, severity," "the benefit of having the relationship with other patients with T2DM," "the barriers of having the relationship with other patients with T2DM," and "attitude toward relationship with others." Specific items were created based on Koike's previous research [18] . This previous qualitative research conducted with patients with T2DM in Japan who were interviewed regarding their relationships with people who share their disease. The interview contents of the patient were based on the data from the previous research, and the interview contents, based on previous research, were carefully read and items were designed to measure the consciousness of T2DM patient's relationship with people who share their disease. The created items were evaluated to determine whether the content of the item was suitable for the conceptual framework. This process was repeated, and the final items were selected. To confirm the content validity of the items, we had four teachers familiar with diabetic nursing evaluate how well the items suited the framework. We also examined the face validity in a pretest by administering the items to four nurses, including those certified for diabetes care, and seven people with T2DM who visited the study hospitals. The final draft of the RCT2DM scale contained 57 items.
Scoring of the instrument
All items in the RCT2DM scale were rated on a five-point Likert scale. Respondents were instructed to respond to each item by circling one of the following: 1 ¼ disagree, 2 ¼ slightly disagree, 3 ¼ unsure, 4 ¼ slightly agree, or 5 ¼ agree. A total score was calculated by summing all the item scores. Higher scores indicated greater consciousness of the relationship with other people with T2DM.
Procedures
The researcher provided the medical staff with the relevant inclusion and exclusion criteria for the recruitment of participants, and the medical staff provided assistance in selecting the target patients from among the existing outpatients and hospitalized patients. Prior to patient participation, the researcher explained the purpose of the study to target patients in writing and orally and requested their research cooperation. After giving their informed consent, the patients who agreed to participate completed the instrument on the spot and then return the questionnaire. When the researcher was unable to verbally explain the study to the patient, a doctor or nurse was asked to do so. Specifically, nurses or doctors explained that they were conducting research and that patients were free to participate or not. And even if the patient decided not to participate in the research, the patient was guaranteed that there would be no disadvantage to receiving treatment. We tried to minimize bias in the patient's answers by having the researcher or medical staff explain that the questionnaires were anonymous and that the individual could not be identified. The researchers collected all questionnaires completed by patients from the nurses or doctors. Answering the questionnaire survey was regarded as consent. This study was conducted with the approval of the Kanazawa University Medical Ethics Review Committee (approval number: 736À2). This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.
Statistical analysis
The aim of this analysis was to create a scale to measure the T2DM patients' consciousness of their relationship with other patients with T2DM based on the four factors of the Health Belief Model as a hypothetical constitutional concept.
In the item analysis, we examined the distribution of responses, ceiling effects (Mean ± 1SD > 5), and floor effects (Mean ± 1SD < 1). Additionally, we conducted a good-poor analysis where we extracted the top 25% and the bottom 25% of the scale scores. Patients were classified according to the t-test for the average score of the upper group and the lower group, and items with no significant differences were excluded from analysis. In the item-total correlations, an item-total correlation indicating the presence of no correlation between the item score and its total score (jrj < 0.2) were excluded.
In the construct validity assessment, due to the expected correlations between the facets of the HBM, exploratory factor analysis using the maximum likelihood method and a promax rotation was performed. We interpreted and named the subordinate factors which were ultimately identified.
The content validity index was calculated, and the internal validity was examined.
To determine the internal consistency and reliability of the RCT2DM scale, we evaluated the Cronbach's a coefficient for the entire scale and all of the subscales. Further, a second good-poor analysis was carried out after factor analysis. Data were analyzed using the IBM SPSS Statistics 24, SPSS AMOS 24, and R version 3.4.2 (2017). Statistical significance was set at P ¼ 0.05.
Approaches to concurrent validity
Reciprocity consciousness was considered to be similar to the concepts measured in the RCT2DM scale; therefore, higher scores on the RCT2DM scale were considered to indicate higher reciprocity consciousness. To measure the concurrent validity of the RCT2DM scale, we assessed the relationship between both the total score and subscale scores of the RCT2DM scale and a 10-item reciprocity consciousness scale, which is a subscale of the 30-item Interpersonal Relationship Awareness Scale by Tanaka [23, 24] . This interpersonal relationship consciousness scale was evaluated using a seven-point Likert scale ranging from 1 (do not agree at all) to 7 (agree very much). Its validity has been confirmed based on exploratory and confirmatory factor analysis, as well as covariance structural analysis. The reliability was also good (Cronbach's a ¼ 0.864). We used this scale after obtaining the permission of its developer.
Results
We distributed the questionnaire to 378 participants, of which 377 were collected (response rate 99.7%). We excluded participants with missing answers on the RCT2DM scale items, which reduced the number for analysis to 289 (effective response rate 76.7%).
Sample characteristics
There were 191 men (66.8%) and 95 women (33.2%) in the final sample. Their ages ranged from 21 to 92 years, and the average age was 61.19 years. The mean HbA1c level was 7.31%. The detailed results are shown in Table 1 .
Item analysis results
Of the 57 items in the RCT2DM scale, four items showed a ceiling effect and thus were excluded. As a result of the good-poor analysis, no significant difference was found in seven items. In the I -T correlation, in addition to the results of the good-poor analysis, two items were cited as excluded candidates. Therefore, a total of 44 items were selected for the RCT2DM scale.
Construct validity
The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was calculated, based on which the sample size was judged as valid (KMO ¼ 0.841). Bartlett's test of sphericity was significant (P < 0.001), which indicated that the sample could be assessed via factor analysis. In determining the number of factors, we observed flexion in the eigenvalue transition at six factors, according to the scree plot (Fig. 1) . Examining the minimum average partial correlation indicated the presence of six factors while parallel analysis recommended eight factors. We judged that six factors were a reasonable number of factors.
Eight items had factor loadings of less than 0.40, so they were excluded, and the analysis was run again. As a result, a six-factor structure comprising 36 items was obtained, explaining 68.27% of the variance ( Table 2 ). The first factor had eleven items, most of which related to the positive aspects of the relationship between the T2DM patients; therefore, it was named "perceived benefit of the relationship." The second factor had nine items, all of which were negatively worded (and hence reverse-scored) and concerned negative aspects of the relationship between the T2DM patients; these were deemed obstacles to the relationship, and thus the factor was named "perceived barriers to the relationship." The third factor contained seven items, mainly relating to the burden of diabetes management and fear of the progression of diabetes, so it was named "perceived severity of diabetes." The fourth factor contained three items relating to positive attitudes toward the relationship with others, and thus the factor was named "a positive attitude toward the relationship with others." The fifth factor had four items, all of which were negatively worded (and hence reverse-scored); this factor included items related to negative attitudes toward relationships with others due to low self-esteem, so it was named "negative attitude toward relationships with others." Finally, the sixth factor had two items, both reverse-scored. Both items related to selfassessment of participants' ability to perform diabetes management practices, it was named "perceived self-management ability."
Concurrent validity
The correlations between the RCT2DM subscales, the total score, and the reciprocity scale score was examined (Table 3 ). There was a significant correlation between the reciprocity consciousness scale score and the first (r ¼ 0.439), second (r ¼ 0.204), and third (r ¼ 0.296) factors, as well as the RCT2DM scale total score (r ¼ 0.419). However, factors four to six did not correlate with the reciprocity consciousness scale.
Content validity
The content validity index (CVI) was employed to determine item validity. Six experts, consisting of three diabetes nurses, and three chronic disease nurses were asked to rate each of the RCT2DM scale items based on relevance, clarity, and simplicity. The questions rated on a four-point Likert scale with a score of 1 (not relevant), 2 (somewhat relevant), 3 (quite relevant), and 4 (highly relevant). Then, the CVI was computed; the number of experts giving a rating of either 3 or 4 was divided by the total number of experts. The CVI of the items on the RCT2DM scale ranged from 0.83 to 1.0, and the total CVI of the final version of RCT2DM scale was 0.97.
Reliability
The Cronbach's a coefficient for the entire 36-item RCT2DM scale was 0.893. The Cronbach's a coefficients of the individual factors ranged from 0.719 to 0.911. In the good-poor analysis, significant differences were observed for all the items.
Discussion
Construct validity
In contrast to the HBM framework, we extracted six factors, not four, from the exploratory factor analysis. Three of the subscales directly corresponded to those in the HBM framework: "diabetes susceptibility, severity," "the benefit of having the relationship with other patients with T2DM," and "the barriers of having the relationship with other patients with T2DM." The fourth and fifth Note: SD ¼ standard deviation. a Multiple treatments can be selected. Fig. 1 . Loading factors of the RCT2DM scale.
factors, "positive attitude toward the relationship with others," and "negative attitude toward relationships with others," were based on "attitude toward relationship with others" from the framework. The reason for dividing this factor into two separate factors was that it is affected from each factor about "self-esteem that you are not worth connecting to others" and "confidence that you can connect with others" is there. From these two factors, it is possible to grasp the patient's attitude toward interpersonal relationship from the viewpoint of the self-esteem of the patient and the patient's confidence in interpersonal relationships. Previous research [18] has demonstrated that some patients with T2DM cannot relate to other patients who share their disease because of their low self- esteem and their beliefs that they are unworthy of having a relationship with other patients with T2DM. To understand these two factors, which are the attitudes of patients toward others with the same disease, is from the viewpoint of recommending relationships between patients with the same disease. Medical staff must grasp the patient's attitude toward interpersonal relationships, and recommend developing relationships between T2DM patient and others who share their disease. Thus, these two factors are important concepts from the viewpoint of recommending relationship between patients. The sixth factor, "Perceived self-management ability," is comprised of items from "the barriers of having the relationship with other patients with T2DM" aspect of the framework. This factor contained information on whether the patient has knowledge that can be of use to other patients with T2DM and whether they are engaging in self-care that they can share with others. One possible reason for this factor's independence is related to being conscious of self-management behavior in T2DM. There are reports that T2DM patients maintaining good blood glucose control live by devising means to interact with people who share their disease for self-management support [25] . From this, it can be inferred that consciousness concerning self-management behavior is an important concept in grasping the consciousness about the relationship with the people who share their disease.
Concurrent validity
A correlation was found between the RCT2DM scale total score and the reciprocity consciousness scale (r ¼ 0.419). There was also a correlation between three of the subscales ("the benefit of having the relationship with other patients with T2DM," "the barriers of having the relationship with other patients with T2DM," and "diabetes susceptibility, severity"), and the reciprocity consciousness scale (r ¼ 0.439, 0.204, and 0.296, respectively). However, the reciprocity scale did not correlate with the "a positive attitude toward the relationship with others," "negative attitude toward relationships with others," and "perceived self-management ability" subscales. "A positive attitude toward the relationship with others," and "negative attitude toward relationships with others" consist of items that are focused on a person's personality with regards to interpersonal relationships. The "perceived self-management ability" subscale reflects participants' self-management ability for diabetes. Therefore, a potential reason that those three factors did not correlate with reciprocity consciousness scale was their difference from reciprocity consciousness. Alternatively, this might be due to a unique factor concerning the relationship between patients with T2DM. Nevertheless, the above results largely support the concurrent validity of the scale.
Content validity
As a result of calculating the I-CVI score to examine the content validity of the scale, 7 items of the I-CVI score 0.8 or more, and out of the 36 items on the scale, 29 items were 1.0. The S-CVI of the final version of RCT2DM scale was 0.97, suggesting that the content validity was adequate.
Reliability
The final RCT2DM scale contained 36 items in six factors. The
Cronbach's a coefficient of the whole scale and the subscales ranged from 0.719 to 0.911. All scales were above 0.7, which is the standard reference value for Cronbach's a. Additionally, as a result of the good-poor analysis, significant differences (P < 0.05) were observed between the upper group and the lower group (25% in the upper group and 25% in the lower group) on all items, which indicates that the reliability and internal consistency could be deemed acceptable.
Relevance to nursing practice
Through understanding patients' relationship consciousness for others who share their disease in clinical practice, nurses can start recommending ways of establishing relationships between patients that suit these patients' particularly relationship consciousness levels, and carry out better care. Both the total score, which assesses overall relationship consciousness and each subscale score, which evaluate patients' detailed perceptions of their relationship with other patients, would be useful for this purpose. In the future, it is necessary to identify the types of care that are effective for changing patients' consciousness of their relationship others who share their disease; this could not be clarified in this study. Furthermore, clarifying the factor structure of the scale could aid us in further grasping T2DM patients' relationship with other patients, and thereby help nurses better cultivate these relationships between patients.
Limitations
Since this research is conducted in Japan, it is unclear if the results will generalize to other cultures. We recommend that this study is replicated in other populations.
Conclusion
The RCT2DM scale demonstrated satisfactory validity and reliability for measuring the relationship consciousness of Japanese T2DM patients for those who share their disease. This relationship consciousness was initially conceptualized as having four factors ("perceived benefits of the relationship," "perceived severity of diabetes," "perceived relationship barriers," and "attitude toward relationship"). These four were extracted, along with a novel factor: "perceived self-management ability." Of these factors, "attitude toward their relationship with others" was divided into two elements: "a positive attitude toward the relationship with others" and "negative attitude toward relationships with others." In addition, it was extracted together with a novel factor; "perceived selfmanagement ability." Table 3 Correlation between RCT2DM scale and reciprocity consciousness scale (r). 
